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Methods of Chemical Analysis of Ferrous Metals Sectional Committee, MTD 2 



FOREWORD 

This Indian Standard ( Part 14 ) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Methods of Chemical Analysis of Ferrous Metals Sectional Committee had been 
approved by the Metallurgical Engineering Division Council. 

Chemical analysis of cast iron and pig iron was covered in IS 228 : 1959 'Methods of chemical 
analysis of pig iron, cast iron, and plain carbon and low alloy steels ( revised )\ During its 
second revision it was decided that a comprehensive series should be prepared for chemical 
analysis of all types of steels and the other coveriag the chemical analysis of cast iron and pig 
iron. Accordingly IS 228 on revision was published in several parts covering chemical analysis 
of various steels only and a separate series of standards under IS 12308 is being published for 
chemical analysis of cast iron and pig iron. This standard ( Part 14 ) is one in the latter series 
and has been revised on the basis of experience gained during past years. The other parts in 
the series are: 

IS 12308 Methods for chemical analysis of cast iron and pig iron: 

Part I Determination of total carbon by thermal conductivity method 

Part 2 Determination of sulphur by iodimetric titration method 

Part 3 Determination of manganese by periodate spectrophotometric method 

Part 4 Determination of total carbon, graphitic carbon and combined carbon by gravimetric 
method 

Part 5 Determination of phosphorous ( 0-01 to 0-50 percent ) by alkalimetric method 

Part 6 Determination of silicon (for silicon 0- 1 to 6*0 percent) 

Part 7 Determination of nickel by dimethyglyoxime ( Gravimetric ) method ( for nickel 0*5 
to 36 percent) 

Part 8 Determination of chromium by persulphate oxidation method ( for chromium 0-1 to 
28 percent ) 

Part 9 Determination of molybdenum by thyocyanate ( Spectrophotometric ) method ( for 
molybdenum 01 to 10 percent ) 

Part 10 Determination of manganese ( up to 7-0 percent ) by arsenite ( Volumetric) method 

Part II Determination of total carbon by the direct combustion volumetric method (for 
carbon 1-50 to 4-50 percent ) 

Part 12 Determination of copper by atomic absorption spectrometric method ( for copper 
O-OI to 4-5 percent ) 

Part 13 Determination of magnesium ( up to 0-5 percent ) by atomic absorption spectrometric 
method 

In reporting the result of a test or analysis made in accordance with this standard, if the final 
value, observed or calculated, is to be rounded off, it shall be done in accordance with 
IS 2 : I960 'Rules for rounding off numerical values ( revised )\ 
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1 SCOPE 

This standard ( Part 14 ) describes the method 
for the determination of titanium in cast iron 
and pig iron in the range up to 0-25 percent. 

2 REFERENCES 

The following Indian Standards are necessary 
adjuncts to this standard: 



Title 
Nitric acid { second revision ) 

Hydrochloric acid ( third 
revision ) 

Reagent grade water ( third 
revision ) 



IS No. 

264 : 1976 

265 : 1987 

1070 : 1992 

3 SAMPLING 

The sample shall be drawn and prepared as per 
the method prescribed in the relevant Indian 

Standard. 

4 QUALITY OF REAGENTS 

Unless specified otherwise, analytical grade 
reagents and distilled water ( see IS 1070 : 1992 ) 
shall be employed for the test. 

5 DEIERMJNATION OF TITANIUM 

5.1 Outline of the Method 

Titanium in cast iron or pig iron is determined 
directly with hydrogen peroxide in sulphuric 
acid medium without prior separation of iron. 
Interference due to iron is eliminated by the 
addition of orthophosphoric acid ( although 
this may reduce the absorption slightly ) 
and titanium determined at 420 nm 
spectrophotometrically. 

5.2 Reagents 

5.2.1 Hydrochloric Acid, 32 percent, rd = M6 
{ conforming to IS 265 : 1987 ). 

5.2.2 Nitric Acid, 70 percent rd = 1-42 
{ conforming to IS 264 : 1976 ). 

5.2.3 Dilute Sulphuric Acid, 1 : 1 ( v/v ). 

5.2.4 Perchloric Acid, 70 percent, rd — I'67. 



5.2.5 Phosphoric Acid, 85 percent, rd = 1*67. 

5.2.6 Hydrogen Peroxide, 30 percent. 

5.2.7 Standard Titanium Solution, ( I ml = 0*1 
mg Ti ). 

Fuse 0-17 g of pure titanium dioxide in a plati- 
num crucible with 5 g of potassium bisulphate. 
Cool the melt and dissolve in 200 ml of hot 
dilute sulphuric acid (1:1). Cool, transfer 
the solution to a one-litre volumetric flask, 
dilute to volume with water and mix well. 

5.3 Procedure 

5.3.1 Weigh accurately about 2 g of sample 
into a 500 ml conical flask. Add 10 ml of 
hydrochloric acid and 5 ml of nitric acid. 
Cover the conical flask with a funnel. 
Warm gently to assist dissolution. After 
dissolution is over, add 10 ml of perchloric acid. 
Heat to dense fumes of perchloric acid for 
about half-an-hour and cool. Remove funnel 
after rinsing its sides into the flask. Add about 
100 ml of water. Warm gently to dissolve 
soluble salts. Boil for about 15 minutes. Filter 
throv\gh medium textured filter paper. Wash 
the insolubles including silica, with hot water. 
Collect the filtrate and washings into a clean 
250 ml volumetric flask. Cool and make up to 
the mark. Mix well. 

5.3.2 Take 50 ml aliquot 5.3.1 into a 100 ml 
volumetric flask. Add 10 mi of dilute sulphuric 
acid (1:1) and 5 ml of orthophosphoric acid. 
Dilute to about 80 ml. Add 2 ml hydrogen 
peroxide. Dilute to the mark and mix well. 

5.3.3 Take a sample blank containing equal 
amount of aliquot of sample and other reagents 
except hydrogen peroxide. 

5.3.4 Carry out blank determination through 
the procedure except the sample. 

5.3.5 Set the spectrophotometric reading to 
zero absorbance at 420 nm using distilled 
water, in a 1 cm cell. Transfer a portion of 
sample blank, and note the absorbance reading. 
After thorough washing of the cell, transfer a 
portion of reagent blank, the standards and test 
solutions, one by one. After noting down the 
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reading deduct the absorbance of sample 
blank and reagent blank from the test solution 
and proceed for calculation. 

5,4 Calibration 

5.4.1 Transfer 0, 5, 10, 15, 20, 25, 30 ml of 
standard titanium solution (5.2.7) into seven 
100 ml volumetric flask. Add 10 ml of dilute 
sulphuric acid (1:1) followed by 5 ml of 
phosphoric acid. Dilute to about 80 ml. Cool 
and add 2 ml of hydrogen peroxide and dilute 
to the mark with water. Mix thoroughly. 
Measure the absorbance of each solution at 
420 nm, treating zero member of the series as 



reference solution. Note the absorbances and 
plot against mg of titanium in 100 ml solution 
to construct the calibration curve. 



6 Calculation 

Titanium, percent 
by mass 



A X 1 
B xlO 



where 
A = 

B = 



mass in mg, titanium in the solution, 
found from the calibration curve, and 

mass in g, of sample represented by the 
aliquot 



standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark 
on products covered by an Indian Standard conveys the assurance that they have been 
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